Abstract
Introduction
Boolean functions play an important role in some cryptosystems of stream ciphers. In order to resist different attacks to cryptosystems algorithms, a variety of properties for choosing Boolean functions should be considered such as balancedness, nonlinearity, algebraic degree, etc.
In recent years, algebraic attacks [1, 2] have become an important tool in cryptanalysis of stream ciphers, the main idea of which is to solve a system of low degree multivariate equations with unknown input keys. With this method, some cryptographic algorithms have been successfully attacked, such as Toyocrypt [3] , LILI-128 [1] , SFINKS [4] and so on. Then a new cryptographic property of Boolean functions called algebraic immunity(AI) has been introduced [5, 6] . In order to resist algebraic attacks, Boolean functions should have high AI. As is shown in [6] , the AI of an n -variable Boolean functions is upper bounded by /2 n   . If the bound is achieved, we say the Boolean function has optimum AI. Since 2003 several classes of Boolean functions with optimum AI have been investigated and constructed to withstand the algebraic attack [7] [8] [9] [10] 18] .
Rotation symmetric Boolean functions(RSBFs) [11] are invariant under the action of cyclic group which are good candidates with optimum AI. So far, many rotation symmetric Boolean functions with optimum AI have been obtained [12] [13] [14] [15] [16] [17] . In 2007, Sarkar and Maitra [12] constructed odd-variables rotation symmetric Boolean functions with optimum AI and the nonlinearity of   [14] gave a construction of Boolean functions with optimum AI on even-variable. On the base of this method, they also gave a construction of balanced rotation symmetric Boolean functions with optimum AI on 2 m -variable. In 2011, Fu et al., [15] presented balanced rotation symmetric Boolean functions with optimum AI which 1 2 n  different functions in total by giving an even n . Fu et al., [17] gave a construction of even-variable RSBFs with optimum AI and the very high nonlinearity in 2013. Especially, Su et al., [18] presented two new kinds of construction of rotation symmetric Boolean functions having optimum AI on either odd variables or even variables. Furthermore, their new functions were of much better nonlinearity than all the existing construction. We propose a well construction which have / 4 3 n    different RSBFs by giving an even ( 16) nn  , and the nonlinearity of our construction is high enough. The paper is organized as follows. Section 2 provides basic definitions and notations. In Section 3, a new construction of RSBFs on even-variables with optimum AI is given. The nonlinearity of constructed even-variable RSBFs is studied in Section 4. Section 5 concludes this paper. 
Preliminaries
Fxwhich is an even-variable RSBF with opitimum AI has been defined as follows [9] . Based on some results studied in [8, 9] , we have the following proposition. ( , ,..., )
Then we can extend the definition of k n  on vectors as follows: 
then f is called rotation symmetric Boolean function(RSBF). The inputs of a RSBF can be divided into orbits so that each orbit consists of all cyclic shifts of one input. An orbit generated by 12 ( , ,..., )
New construction class of even-variable RSBFs with maximum AI

Construction
In order to clearly illustrate our constructions of even-variable RSBFs with optimum AI, some notations and lemmas should be given, and from now on , we assume that n is an even positive integer and 16
, and the number of elements in H is (
Now we prove the existence of
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It follows that relations (5)and (6) cannot be satisfied simultaneously. This contradicts with
From relations (7) and (8) Step 1. Let n be an even integer and more than 16.
Step 2. Construct For any even n and 21 2 NN  therefore,
